Structural requirements of ATP for activation of basal and atrial natriuretic factor-stimulated guanylate cyclase in rat lung membranes.
ATP has been reported to increase basal and atrial natriuretic factor (ANF)-stimulated guanylate cyclase activity. The structural features of ATP involved in the activation of guanylate cyclase were examined by employing a variety of ATP analogs with modification either at the phosphate chain or at the ribose moiety. Among the natural adenine nucleotides, ATP and ADP were able to increase both basal and ANF-stimulated guanylate cyclase activities in rat lung membranes. AMP had no effect. ATP was more effective than AMPPCP (the non-hydrolyzable analog of ATP), and ADP was more effective than ADP beta S and AMPCP (the hydrolysis-resistant analogs of ADP) to increase basal and ANF-stimulated guanylate cyclase activities. Removal of the oxygen atom from the ribose moiety of ATP or ADP significantly reduced their potency. Thus, the length of the phosphate chain and the hydroxyl groups at the ribose moiety are both determinants for nucleotide mediated guanylate cyclase activation.